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FUNCTIONAL DESCRIPTION OF INVENTORY
REPLENISHMENT MODEL FOR THE REGIONAL HAZARDOUS MATERIAL
' 4 MANAGEMENT SYSTEM (RHMMS)
N
Introduction
Under Project Description (PD) 7-2-001, AFMA was tasked to create a mathematical
inventory model to be used for replenishment of HAZMIN Centers under the Regional
Hazardous Material Management System (RHMMS). AFMA has developed a functional
description of the mathematical inventory replenishment model based on forecasted
requirements, repetitive demand, lead times, excess material available in the region for
redistribution, and the cost of disposal. This functional description includes graphical
layouts depicting the data to be used by the Regional Inventory Manager (RIM) and reports
to be generated for use by the RIM.

Forecasting ?
Pursuant to creating the replenishment model, AFMA focused on demand forecasting
as the most [undamental aspect of a successful inventory management system.
The demand torecasting model was developed using the following methodology:
1. Investigation and selection of a potential demand forecasting model(s) - Several
methods of demand forecasting were researched and a candidate selected for ®
testing and cvaluation using historic demand data. The candidate model selected
was an exponential smoothing method.
2. Collection of historic demand data - Site visits to operating HAZMIN Centcrs at
FISC, Norfolk; FISC, San Dicgo; and FISC, Puge Sound were used to collect
n ¢ background information and historic demand data. o
3, Data Reduction - Erroneous or otherwise unusable data were eliminated.
4. Data Analysis - Statistics regarding demand for Hazardous Material (HM) were
compiled and the potential forecasting model(s) were tested, simulated, and
evaluated.
Selection - The m;ost appropriate forecasting model was selected and parameters ™
defining its usefuiness were quantified.

N

Replenishinent

The forecasting model became the basis for the inventory replenishment model. Gther
factors considered in developinent of the replenishment model include:

1. Alead time factor, tied to the material source, to prevent stock outs while material *
i is on order,
H 2. The need tor a High Limit (11.) and a Low Limit (I.L) on inventory levels,
o 3. Mcthods of determining the Reorder Quantity (ROQ).
9 4. Suggestions and recommendations from VISC personnel. (iLe., several people ®
recommended that the replenishment model include a feature for remarks by the
RIM.
) 5. Methods of managing materials that have low frequency of issue.
: 6. Use of data derived from the HICS database, Tmiplicit in this assumption is that
such data represents the combined totals Tor all HAZMIN Centers in the region.
7. The nced to minimize the amount of data supplied by the RIM, consistent with ¢
proper functioning of the Replenishment Model.
{ II);:‘)I.':; 7.2 00147 I ®
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Section I: Summary of Results
Forecasting

A forecasting model called “exponential smoothing” was chosen as the best
method of forecasting demand for Hazardous Materials, In simulation and testing of the
exponential smoothing model, demand for items with a high frequency of issuc was
forecasted with reasonable accuracy. Several variations of the exponential smoothing
model were tested and simulated. The variation between actual demand and forecasted
demand was measured to determine the best version of the model. The resultant model is
represenied by the following equation:

Next Period Demand =
0.1*Previcus Actual Pemand + 0.9*Previous Forecast

The equation shown above forecasts demand with reasonable accuracy for items that are
issued 24 or more times per year. The first itcration of this model requires an initial value
for the first “previous forecast”. An arithmetic average of previous annual demand is
recommended for the initial value, 1f enough data is available. Otherwise, the first value
for the “previous forecast” must be selected by the RIM based on his/her knowledge of
demand for the item,

1t is important to note that this forecasting method is only viable for items with
high levels of demand and high frequency of' issue. Such items represent the vast majority
of transactions at HAZMIN Centers; however, they are only a small percentage of the
number of inventory items. Thetefore, the following basic invemory management
practices are recommended to minimize the number of low demand items:

1. Periodic review and update of Authorized Use Lists to eliminate items {rom the
inventory that are nio longer in use.
Elimination of low demand items from the inventory whenever possible,
particularly items that are not mission critical. Items that are required for
planned activities are good candidates because they can be ordered when
required, rather than provided “off the shelf”.

[ ]

Despite efforts to eliminate them, items with low frequency of issue and/or low
demand need to be managed as part of the inventory, Demand for these items must be
determined from the inventory manager’s knowledge of the customer’s needs.

Replenishiment

With the capabilitics and limitatious of demand forecasting in mind, a
Replenishment Model for regional hazardous material management was created. 1t ulilizes
an Optional Replenishment (OR) inventory system combined with Selective Inventory
Control (SIC). The integration of these two systems, combined with the ability to forecast
demand for HM, provide the inventory manager with powerful tools o cnsure that no
stock outs occur and that no excess material is sent (o disposal. A discussion of the five
primary clements of the replenisiient model follows.

DIN: PD-T 2-00047 2
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1. Optional Replenishment Inventory System:

The OR systn = oae of two fundamental elements of inventory managenient in
the replenishment model. ‘i is similar to many classical inventory management mosdels and
contains the {ollowing basic elements;

e 4 fixed review period

s arligh Limit on inventory levels,

e alow Limit, also called the Reorder Point (ROP), on inventory fevels,

¢ replenishment when inventory levels fall below the low limit, and

2 a Reorder Quantity (ROQ) based on the HL. and inventory pesition at the time

the order is placed.
Typically, High and Low limits in the OR system are chosen arbitrarily by the inventory
manager.

The RHMMS Replenishment Model includes the following modifications to the
OR system to satistv the unique requirements of HM management, especially the excessive
cost of surplus inventory:

s calculating the HL and LL for each inventory item based on demand

forecasting (for items conducive to demand forecasting),

» providing a means for the regional inventory manager to identify trends in

demand for inventory items,

o providing tools for the inventory inanager to identify (via reports) items that

are above the HL, below the LI, or otherwise in need of attention, and

+ amethod of sorting and organizing inventory information rapidly and

accurately.

2. Selective hiventory Management:

Sclective inventory management, sometimes called ABC analysis, 1s a comimon
inventory management technique and the second fundamental elen:ent in the replenistiment
model. Tt iitvolves dividing inventory items into three classes (Class A, Class B and Class
(), based on dollar volume. The class division allows the inventory manager 1o
coucentrate on the class or classes of materials that require more intense management.
The selective inventory minagement approach, in conjunction with OR, allows inventory
managers to concentrate on HM posing particular problems with respect to forecasting,
avatlability, or nussion veadiness. The replenistiment model contains a ficld used by the
inventory manager Lo assign a class to cach HM in the inventory,  The classes arc
designated I, 11, U and 1V rather than * A, B, C...” to avoid confusion with the
designations ‘A’ condition and *CA” matenal currently used in RITMMS,

3. Marerial Classificarion in the Replenishment Modef:

In the Replenishment Model, the class determines the siocific forecusiing
techinique applied to the inventory item. ‘The follawing classes e included in the
replenishment modcel:

«  Class 1 - Materials with a high frequency of'issue (24 or more issucs per year).

These materials have moderate to high traover, demand that can be
forecasted with, reasonable accuracy, and represent the butk of HAZMIN
Centerissues. They require mininial attention from the inventory manager.

DIN. I'D-7-2.001 17 3
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Demand foritems in this class is forecasted using the forecasting model
discussed above. The High Limits and Low Limits for these items are based
on the forecasted demand and a lead time factor. Replenishment is initiated
when the inventory level drops below the low limit. The reorder quantity for
replenishments is simply the high limit minus the cusrent inventory level.

» Class I - Materials with a low fiequency of issue (less than 24 issues per year).
These are materiais with low turnover, fairly constont demand and no unusual
inventory considerations (g.g. restricted supply, extremely short shelf life). The
items in this class are expected to require moderate time and management
effort because they do not have high turnover or do not respond well to
demand forecasting. High limits and low limits are set by the inventory
manager based on knowledge of customer requirements or historic demand
patterns. Replenishment is initiated when the inventory level drops below the
low limit. The reorder quantity for replenishments is calculated in the same
manner as Class | materials.

«  Class 1T - These are materials which exhibit unpredictable demand fluctuations
or other unique complications (¢.¢. can only be ordered anee each year,
extremely critical to the customers mission) requiring more frequent review
and attention by the inventory manager. High Limits and Low Limits arc sct by
the inventory manager based on knowledge of customer requirements or
historic demand patterns. Replenishment js initiated when the inventory level
drops below the low limit. The reorder quantity for replenishments is
calculated the same as Class I materials.

« Class 1V - Reserved for items of particular interest to the inventory manager
cither on a teroporary or permancnt basis. For example, Class 1V may be used
for discontinued items that will be consumed, but not replenished,

L Data Managemerit:

A database management system is required for implementatior of the inventory
management system discussed above. It offers several features needed to ensure the
replenishment medel succeeds including 1) the ability to manipulate large quantitics of
data associated with inventory management, and 2) maximum flexibility for the Regional
Inventory Manager to make infoimed decisions regarding replenishment. Enclosure (1) 1s
a collection of graphics developed by AFMA illustrating the type of system envisioned. it
contains graphical layouts of receminended functions, screens, and reporting capability for
an mventory management system.  The basic screen for the Replenishment Module is
shown in Figure 1 on the following page.

The Replenishiment Module, as illustrated in enclosure (1), provides the inventory
manager with the sbility to sort and organize inventory data rapidly and accurately using
the sort, 32arch, and Browse, functions 1t also allows the inventory manager to execute
varous replenishment options via the Repienish function; and the ability to generate
standard or custom reports using the Reparts tunction. A Remarks window allows the
inventory manager to recall comsients for cach inventory itent. A sccond window fon
Trends graphically displays historic demand and inventory data.  The inventory data is
orgarized in a database window called Inventory and Demand Data.

PING P 1200107 4
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‘The inventory manager can edit any field, other than those derived from HICS, at his or
. her discretion using the Edit function. The fields contained in the database and the source »

of the data for cach tield is summarized in Table 1.
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_Table 1. Fields in the Replenishment Modef (Cont’d)

- field 1l Description ___Source of Data
Lead Time Time required to order & receive RIM
material )
Date Order B When the order was placed RIM
| OnOrder Qty of matcrial ordcred RIM o
L ETA Expected arrival date of mat’l | RiM

The Replenishment Model also contains provisions for standard and custom

reports that can be output to the screen or to a printer. All of the standard reports contain
the 18 fields from Table 1. The report categories are:

I8
2.

oS

Inventory and Demand Data - A report containing all items in the inventory.
Surplus Material - A report containing only those inventory items in which the
inventory level exceeds the High Limit.

Law Stock - A report containing only those inventory items for which the
inventory level is below the low limit.

Mat'l On Order - A report of those inventory items with pending orders.

Custom - Reports that can be generated for any of the standard report categories
or for selected items. Custom reporting also allows the inventory manager to
select the fields that will be included in the report.

5. Replenishment Model Variables:

‘The key inventory variables in the Replenishment model are the forecast, the high

limit, the low limit, and the reorder quantity, The Replenishment Model caleulates
torecasts, reorder quantities, High Limits and Low Limits for items with high demand only
(Class I items). The inventory manager may edit or change the values calculated by the
model at any time. The Replenishment Model variables are shown below:

Forecast == 0,1*Last Period Demand + 0,9*Previous Forecast
L.ow Limit = 2,5*Forecast + I.ead Time Factor
High Limit = 6.5*Forecast + Lead Time Factor

Reorder Quantity = High Limit - Current Inventory Level

If the forecast falls below § units per month, the High Limit defaults to 40 and the low
limit defaults te 20 uaits. Section 1T containg a detailed description of the development of
these replenishment equations.

DIN: 2D 700047 O
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Conclusions

The information provided herein comprises a functional description of a
Replenishment Model for regional inventory management under the RHMMS concept. It
was developed using data from operating HAZMIN Centers and information and
recommendations from NAVSUP M inventory managers.

This model is designed to meet all regional requirements for hazardous materials
managed using RHMMS without sending any excess IHHM to disposal. It differs from
classical replenishment models because it does not rely on Economic Order Quantities
(EOQs) to optimize costs. Rather, it focuses on minimizing materials held in the inventory
to aveid the costs associated with disposal of excess HM,

The model presented above can be used to manage materials with any level of
demand. However, it provides the most henefit for items that experience consistent,
significant, levels of demand. This is consistent with the policy ot stocking only high
turnover items at HAZMIN Centers. Despite this policy, HAZMIN Centers must stock
certain slow moving items that are extremely critical or difticult to obtain. Thercfore, a
need exists for dealing with slow moving items. Just-in-Time (JIT) delivery and lead time
minimization methods present viable options for dealing wiih this issue, Integration of
such methods into the replenishment model would cnhance its cftectiveness for Jealing
with slow moving items.

Based on AFMA’s research and development of the replenishment model, several
recommendations for eptimizing its performance have been compiled. They are:

o Class [ items should be limited to items with moderate to high levels of demand

and high frequency of issue (approx. 24 issues or more per year),

e Periodic review and update of Authorized Use Lists is necessary to avoid
stocking items that are no longer used. This also avoids loading the databasc
wth unnccessary information,

o [HAZMIN Centers should eliminate slow moving items from the inventory
whenever possible. Demand for such items is diflicult to predict and time
consuming for the inventory manager.

o  NAVSUP and FISCs sheuld develop strategics to minimize lead times as much
as possible to reduce the amount of inaterial required to satisfy demand while
orders are pending,

s 11 .ZMIN Centers should pursue a strict policy of First-in, Virst-out (FIFO)
with regard to HM inventorics. This means issuing materials with the shortest
remaining shelf-life first, ‘This policy is required to ensurce that shelfife
expiration does not oceur.

DIN: PD-7-2-001747 i
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. Section H: Detailed Description of Methods Used in Mcdel Development
\ The forecasting and replenishment models resulted from research, historic demand
data from operating HAZMIN Centers, site visits, and interviews with FISC inventory &
" managers. The development of the forecasting model was based entirely on =nalytic
’ methods. However, the replenishment model was created using subjective as well as ~
analytic methods. These methods, the resultant findings and corclusions are discussed in
detail below.

) Development of the Forecasting Modei
J Development of the forecasting model followed 2 standard engincering
a methedology comprised of five basic steps:
' I Research,
i Data Coilection,
Data Analysis,
Simulation and Testing,
Evaluation of Results.

RPN

L (. Research
Creation of the forecasting model began with rasearch into existing candidaze
models. This research was linited to two basic reference documents cited in the Projiect
Description for this task:

o DPrinciples of Inventory and Materials Munageme:t, 4th Edition, Richard J

Tersine, and

0y o Development of Inveitory Models in Support of the Hazardous Material
Mivimization Concept at FISC, Puget Sound, Naval Post Graduate Schoeol
o Thesis, Pilourn and Smith

The above references cover several independent demand forecasting medels
potentially adaptable 1o inventory management under the RHMMS concept. After
analyzing the advantages and disadvaniages of each model, a candidate model called
‘exponential smoothing’ was selected for simulation and testing, This model has the
) greatest potential for accurate demand forecasting with minimal data storage
. requirgments. [t is more complex than other models; however, the complexity is not a
) detriment since implementaticn will be via software. The only drawback remains the
inability to forecast items with low frequency of issue, a difiiculty common to all e
independent, deterministic models. A brief description of the principal forecasting
S inethods and their advantages and disadvantages is summarized in Table 2 on the next

page.

s ‘The exponential smoothing model forecasts demand using the most recent torecast
plus an adjustment for the cerror between the previous forecast and previous actual i
o demand. It effectively predicts the constant component of demand and eliminates random
' fluctuations. I necessary, the model c2n be modified to adjust for trend, scasonal and/or
cyclical demand fluctuations. The basic formula for this forecasting method is:

Forecast — Previous Forecast + a*(Previous Actual Demand - Previous Forecasi) ®
where ‘a’ is the exponential smoothing coustant (adjustment factor) ranging from 0 o 1.

DIN: PD-7-2-001 %7 %
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Table 2. Comparison of Demand Forecasting Methods

Metinod Description N Advantages 3 Disadvantages
Last Period | Mext period demand 1s simply equal 1. Simple concept. 1. Large fluctuations in
Demand to the actual demand for the previous | 2. Easy to Iraplement. | forecasts,
time period. 3. Requires very dittle 2. Forecasts reflect random
historic demand demand rather than constant
information demand clements.
3. Ignorces all factors that
indicate future changes in
demand.
4, Not accurate for items
) ) with low frequency ofissue.
Arithmetic Pemand is equal to the average 1. Simple to use, 1. Responds very slowly to
Average demand for all past time periods. 2. Easy to implement. changes in demand.
2. Requires reiention of large
quantitics of dawa,
3. Weights all prior demand
periods cqually.
4. Not accurate for items
| with low frequency of issue.
Moving This method computes demand as an | 1. Simple to use. 1. Requires retention of
Average average of demand for the Jast ‘n’ 2. Easy to implement. | significant quantitics of
time periods. The uumber of periods, | 3. Responds to trends histeric demand data.
n, is stlected by analyzing historic (with a delay). 2. Docs not correcet for crrors
demand data, 4, Gives greater weight | in prior forecasts.
to recent demand 3. Not accuratce for items
periods than arithmetic | with low frequency of issuc.
averaging. ]
Exponential | Similar to moving average, but 1. Responds to trends. | 1. Morc romplex than other
Smoothing provides fer a correction factor based | 2. Predicts constant meth. s

on crror in the previous periods
forecast.

components of demand.
3. Reduces random
demand fluctuations.

4. Gives greater weight
to more recent demand
periods.

3. Responds to errors
in previous {orecasts.

6. Requires retention >f
minimal historic
demand data.

2. Requires more cffort to
implement.

3. Not accurate for items
with Jow frequency of issuc.

The basic exponential smoothing formula giveir on the previous page reduces algebraically
to this form:

Forecast = a*(Previous Actual Demand) + (¥-a)*(Previous Forecast)

1IN 027200007
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The value for “a” in the exponential smoothing model lies between 0 and 1 and is

chosen by analysis of historic demand data . As the value of ‘@’ approaches 0, this model

exhibits minimal response to previous actual demand., Conversely, as the value of *a’
approaches 1, this model responds alimost exclusively to previous actual demand (In fact,

it approximatcs a last period demand model). In practice, sclecting the appropriate value

for ‘a’ requires real, historic demand data for use in forecasting simulations, Data

collection for testing of the exponential smoothing model in the context of the RHMMS
concept is discussed below.

2. Datu Collection

After choosing the exponential smoothing method as the best candidate for

forecasting under the RHMMS concept, data collection began. The data collection effort
included these goals:

e Obtaining historic demand data representative of vypical items stocked in
operating HAZMIN Centers. This information is required to select an
appropriate value for *a’ in the exponential smoothing model. 1t can also help
identify trend, cyclical and/or seascnal components of demand that may need
to be added to the exponential smoothing model.

[

Obtaining statistics, or raw data from which to derive statistics, that
characterize the nature of demand for items stocked in operating HAZMIN

Centers. These statistics are used to identify any limitations that may affect use

of the forecasting model, They also identify factors that might preclude the

use of the forecasting model,
The necessary data were obtained from FISC, Norfolk and FISC, San Diego, during site
visits by AFMA personnel. The data were provided in the form of copies of the HICS
databases from operating HAZMIN Centers at each FISC. It includes transactions from
several HAZMIN Centers over the course of one year (July 1994 through July 1995) and
copies of HAZMIN Centers® AULs,

The HICS databases contain a number of fields not relevant to the demand

forecasting model. These ficlds were culled from the data using a relational database

management program. The resultant database is comprised of ficlds with the following
information;

e National Stock Number
Pate of each transaction (material issue)
Unit of Issue
o Material Type (*A’ Condition er CA)
» Product Nomenclature
In addition, data for items other than ‘A’ Condition and *CA’ materials were discarded.
Appendix A contams a copy of the data remaining after the reductions described above. It

. o . s . TMy P . .
is provided in electronic format {Microsoft Access ) due (o its large size (approx. 500
pages).
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3. Data Analysis

The data collected were analyzed 10 quantify aggregate regional demand and to
determine the annual frequency of issue for HM. Aggregate demand information was
derived from analysis of the data in Appendix A. Table 3 shows the results of this

analysis.

Table 3. Aggregate Demand Data - FISC, Norfolk and FISC, San Dicga

o FISC, Norfalk FISC, San Diego

Total HM Issucs 27,778 18,101

*A’ Condition HM Issues 8,834 12,064

Number of Items Stocked 1,039 568 ]
| Number of items on AULs 4494 650

A number of observations were made regarding aggregate demand based on the
information in Table 3. First, a large number of HM transactions are processed via
HAZMIN Centers under the purview of each FISC. Second, issues of ‘A’ condition
materials represent a significant fraction of the issues at FISC, Norfolk; and, compise the
bulk of IIM issucs at FISC, San Diege. Third, the nun cr of items anthorized for issue
exceeds the number of inventory items actually issued at both FISCs.

The data in Appendix A were sorted to determine the annual frequency of issuc for
each item. This information was later used as an index of forecast accuracy (see remarks
ou this subject in the Research section above). Appendix B lists the inventory items and

the frequency of issue for each.

The data in Appendix B were grouped by frequency of issue to determine the
percentage of inventory items exhibiting the same or similar frequency of issue. The
results of this exercise are shown graphically in Figure 2, for FISC, Norfolk and FISC, San
Diego. These graphs indicate that items with relatively low frequency of issue comprise a
significant {raction of the items stocked at each FISC,

Figure 2. Frequency of Issue vs. Number ¢f Inventory Items
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4. Simulatiosr and Testing

Following the data analysis, simulation and testing of the exponential smoothing
model commenced. The simulation and testing was performed to provide a basis for
cvaluating:

e the suitability of the ¢ jonential smoothing model for use in the
replenishinent model,

e the appropriate value for the exponential smoothing constant ‘a’, and

* minimum frequency of issue for accurzic forecasting (if one exists).

e cyclical, seasonal, or other demand components not included in the
basic exponential smoothing model, and

s theeffect of CA items in the inventory on demand

Simulation and testing were performed ot a random sample of inventory items
selected from both FISC, Norfolk and FISC, San Diego HAZMIN Center inventorics.
The simulation proceeded using thirty-two inventory items with frequency of issue ranging
from 6 to 366 issues, over a one year pericd. Historic demand data on these items were
used to simulate real time forecasts calculated by the exponential smoothing model. This
siimulation was repeated four times for each inventory item. In each repetition, the value
of *a’ in the exponential smoothing model changed while all other factors were held
constant. Four values of ‘a” were used: 0.1, 0.3, 0.6 and 0.9,

To perform the simulations, individual transactions from Appendix A were utilized
to determine the monthly demand for each item. Then, the exponential smoothing model
was used to simulate monthly forecasts. Because the first forecast in each repetition
required an initial value for the ‘previous forecast’, the first month’s actual demand datum
was used for the initial ‘previous forecast’. The resultant forceasts (one for cach value of
‘a’) were charted, along with the actual monthly demand for analysis and interpretation of
the results,

In order to assess the results of the simulations, the variance between the actual
demand for each monthly forecast in cach repetition was calculated. The variance was
defined as the Mean Absolute Deviation (MAD) between the forecasted demand and the
actual demand for cach month. The MAD represents the magnitude of the difference
between the forecasted demand and actual demand for each month, The lower the MAD
(variance), the more accurate the forecast. Algebraically MAD is given by:

MAD = ABS(forecasted demand - actual denmtand)

In addition te caleulating the MAD for cach monthly forecast, MAD values were averaged
for cach forecast repetition. An example of the data derived fr ym one inventory item is
shown in figure 3 on the following page. Appendix C contains similar information for
cach of the 32 inventory items included in the forecasting simulations,

in order to compare the vartation in forecast simulations among, several
different inventory items, the average MAD was indexed to the average monthly issue
quantity for the item under study. The resulting MAD Index is expressed as a percentage

GING PD-7-2-00107 12
1212995



pe Figure 3. Sample ¥orecast and MAD Tables from Appendix O
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representing an average range of forecasting accuracy. A MAD Index of 31% indicates
; that the forecast, on average, lies within 31% (above or below) the average issue quantity
‘ for a given item
MAD Indexes were calculated for all of the forecast simulations and consolidated
nto 4 single table along with frequency of issue and average issue quantity data, for
" comparison purposes, "~ xt, seven items were eliminated because the MAD values were ¢
exirermely high and the frequency of issue very low, indicating that the forecasting model
1 is not suitable for these items. Four additional items were eliminated becausc they were
| not stocked by the HAZMIN Centers for the entire duration of the simulation. The
,, remaining MAD Indexes and related information arce presented in Table 4,
i ]
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An example of a MAD Index calculation, using the forecasting data from figure 3 is
shown below:

Given: Exponential Smoothing Forecast with ‘a’= 0.1,
Average Monthly [ssuc Quantity = 130,
Average MAD == 01,

then: Mad Index = Average MAD / Average Monthly Issue Qty = 61/136
=31%

The average of the MAD Indexcs for each value of ‘a’ in Table 4 are of particular intcrest
in evaluating the results of the simulation. Therefore, they are shawn in Table 5:

Table 5. Average MAD Indexes

Exponential Smoothing Factor Average of MAD Indexes from Table 3
a=01 _ 49%
a 03 B 49%
a=06 52% ~
a=0.9 56%

3. Ivaluation of Results

Evaluation of the results of the simulations took place after calculation of the
MAD Indexes. The feasibility of using the exponential smoothing model for demand
forecasting under the RHMMS concept was examined first. An examination of Tables 4
and 5 indicated that the model is feasible {or certain inventory items based on the accuracy
of the forecusts. In general, average MAD values of 75% were considered acceptable in
this determination.

Next, the appropriate value of ‘a’ was selected based on the average of the MAD
values for each value of ‘a’, and cxamination of the forecast charts in Appendix C. The
lowest average MAD Index value normally indicates the best value'for ‘a’. Table 4 shows
that two values of ‘a’. 0.1 and 0.3 tied for the lowest value (49%). Because lower valucs
of ‘a’ produce a more consistent forecast (sce graphical results of forecasting simulations
in Appendix C), they are preferred when a single value cannot be seleeted based on the
MAD. Therefore, 0.1 was chosen as the most appropriate valuc for ‘a’ in the exponential
smoothing model. The basic forecasting model was then determined 1o be.

Next Period Demand =
l 0.1*Previous Actual Demand + 0.9*Previous Forecast

FFollowing identification of the basic forecasting model above, limitations and
capabilities of the model were investigated in greater defail. ‘The minimum frequency of
issue was established at 24 issues per year. This is based on the fact that below a
frequency of issuc of 24 issues, the average MAD is consistently greater than 75%,
regardless of the value of “a’. While evaluating frequency of issue, a negative correlation
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between average monthly issue quanlity and forccasting accuracy was observed. This
means that the forecasting model may not provide accurate results when the monthly
demand 1s low {generally less than S units per month). However, in most cases, low issue
quantities can be ignored because they are typically associated with 'ow frequency of
issue. This issuc is addressed further in following sections dealing with the replenishment
model,

The data, charts and graphs developed during forecasting simulations were also
used to find examples of trend, scasonal, cyclical and other components and demand. This
was accomplished by visually inspecting cach graph in Appendix C for actual demand
tluctuations consistent with trend, seasonal, cyclica: or oiher components of demand,
Seasonal, and Cyclical demand patterns were not found, in part, because of insuflicient
data (a minimum of two years historic data 15 necessary to fully quantify such patterns),
IHowever, trends were evident in several cases. It is not possible to determine whether
these trends are seasonal, cyclical, or driven by independent factors, Therefore, no
modifications were made to the forecasting model to compensate for trends. However,
this does vot preclude provisions in the Replenish Model to handle trends,

The effect of CA materials on demand was investigated following the forecasting
model simulations, The result of this investigation was indeterminate. No evidence was
found linking the amount of CA material in the inventory a4 the demand (or lack thereof)
for inventory items. The data, charts and graphs used in this investigation are included as
Appendix D of this report. Despite the lack of information on this subject, the forecasting
model has proven cffective within acceptable parometers; therefore, the subject was not
pursued further,

The ultimate result of the forecasting model development is a simple, accurate
exponential smoothing model that operates with reasonable limits on irequency of issuc.

Development of the Replenishment Model

The Replenishment model was developed based on the capabilities of the
forecasting model as described previously. The basis of the desiga was:

1. A review of potential aggregate inventory management modeis available,
Selection of the appropriate models for adaptation to HM management,
Identification of appropriate data managemeut methods consistent with the
needs of the RIM.

Data Analysis and Simulation of the model to determine the appropriate
values for variables in the Replenishment Model and to verify its effectivencss,
Evaluation of Simulation Results

-t

‘A

[ Aggregate Inventory Management Models
Several aggregate inventory models were considered for use in the replenishment
model. In addition, a management methed potentially applicable to any inventory model,
called *ARC Analysis’, was examined. The models and ‘ABC Analvsis® are described
briefly below:
e Perpetual Inventory System - 'This system keeps a running total of the
inventory quantity that is checked every time an item is issuedl. I the issue
causes the inventory position to fall below the ROP, an order is placed. Safety

DIN: 1) 7-2.001:07 15
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2 Stock is uzed to prevent stock outs. Order size is determined by Economic
v Order Quantity (E0Q) calculations.  The two variables that define this system
are the ROP and the FEOQ). ]
+ Iwo-Bin Inventory System - This system also relies on ROP and BOQ
calculations, however; the inventory is not monitored continucusly, A
secondary inventory (bin) is maintained to cover demand while materials are on
order.

P .
e e B A P e

¢ Periodic Invento:  System - This system relies on a fixed order time period )
with High Limiis on inventory, At he time of review, an order 1s placed for a
quantity equal to the High Limit minus the current inventory pusition for the
itern. Safety Stocks are used to prevent stock outs.
¢ Optional Replenishment Inventory System - This system combines clements of
the perpetual and periodic inventory systems. It uses both a High Limit and '
Low Limit on inventory items with a fixed period of review. 1f the inventory
levelis at or below the Low Limit, an order is placed. Order size is determined
by subtracting the curtent inventory position fvom the High Limit. Safety
Stocks are used to prevent stock outs.
e Selective Inventory Control - (also called ABC Analysis) This management Y
technique divides inventories into three classes based on dollar volume sold.
The purpose is to allow the inventory manager to focus resources on the class
or classes of materials that need more intensive managenient,

g

2. Selection of an Aggregate Inventory AModel

Based on the capabilities and limitations of demand forecasting for HM
( inventorics, an appropiiate aggregate inventory model was selected. The Optional
Replenishiment (OR) model was sclecled, along with Sclective Tnventory Control (SIC).
These niethods were selected because they are conmuatible with demand forecasting and do
not rely on Heonemic Order Cuantities to determine the appropriate amount of material
for replenishment, Eeonomic Order Quantities weie rejected  because they tend to
increase replenishment quantities in order to achieve discounts on orders. S+ich methods
are incompatibie with M management where inventorics are minimized to avoid disposal
costs associated with shelf-life items, The OR model and Sclective Inventory Control
measures seiceted are discussed in detail in Section Lol this report. The details regarding
exact values for high and low limits are disenssed below in the seetion on simulation, v
J The methods selected foruse in the Replenishiment Model were modified fiom
their theoretical ongins to secommodate the unique reguirements of 1M management.
First, S1C was modified to contain four classes of matetnls, without regard to dollar
volume:

o Class |- foritems that can be forezast with teasonable accuracy v
Class I - tor ttems wiily Tow frequency of tssue /DIPC has indicated that they

have developed a methed of setting high and low limits for these items).

. s Class HT - for items that do eot fit into Class T or 11

"o e Class IV - for items ot particular inferest to the RIM

b 1N PO 200107
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This modification was necessary to distinguish between items for which demand can be
forecest and those for which i cannot. Moreover, it provides a means for isolating items
of unique interest to the RIM, such as items extremely critical to a customer’s mission.

Second, the High and Low Limits cn inventory (for Class 1 items) were ticd
directly to the demand forecast. In prartice, High and Low Limits are often sct arbitrarily,
Tying thase values to the forecast ensures that they respond to demand and, therefore,
prevent stock outs or shelf lif expiration without the need for adjustmeni by the RIM.
The high and low limits were validated via simulations as discussed in sections 4 and 5
below.

3. Data Managenicnt Methods

Due to the vast quantities of data handled by cach Region under the RHMMS
coneept, data management methods were a inajor concern in development of the
replenishment model. As discussed in Section 1, a database management system was
chosen as the primary means of data management. A database management system was
selected for several reasons:

b Database management systems have the ability to handle and manipulate large

quaniiiies of data,

Two of the FISCs visited during the develupmient of the Replenishment Model
currently employ commercial database manapement systems to monitor their
inventory levels, FISC personnel are familiar with this type of sofltware and arce
likely to be amenable to a system employing similar methods.

3. Development of the Replenishment Model requived the e of dalabase
management systems in a manner similiar to that expected of RIMs using the
Replenishment Model. Database management soflware proved to be the
simplest, casicst way 1o perfora replenishment and related operations,

The details of the database management systom envisioned for the RHMMS replenishment
model (see Section 1y were created based primarily on suggestions proposed by FISC TIM
managers integrated with thie data requirements vequired for replenishment calealations,

IS

o Data Anadysis and Simulation

Data Analyxis and Simulation were used to determine the High and Low Limits {or
Class items and to delermine the effectiveness of the Replenishment Model. Low Limits
were dquantified first, using historic demand data for several items used in derivation of the
forecasting model, These items are shown in Table o on the following page.

For the items listed in Table &, cach month’s demand was compared to the forecast
for the same month to ideatify the maximum amount by which actual demand con exceed
forecasted demand in any one month. The results of this comparison are illustrated in
Appendix o Appendix 19 shows that actual demand can exceed forecasted devnand by as
much as 800%. However, inonly 6 cases out of 165, does actual demand in any one
month exceed forecasted demand by move than 250%. Theretore, the Low Limit was set
ai 2.5 times the forecasted demand. For simulation purposes, a lead time factor of 1.5
(one and one-halt months) was added to the Low Linut, 1esulting in a low limit of four
times the monthly forecast. In practice, lead times will vary, bat for siimulation purposes a i
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lead time factor of |

5
lead tirnes observed fo

A High Limit was arbitrarily set at five times the forecast (plus a lead time factor of 1.5),
but this value tended to produce numerous stock outs duiing simulation, Therefore, the
Uigh Limit was gradually increased to a level where stock outs were not observed. The
rosulting Iigh Limit was 6.5 times the forecast, plus a lead time factor of 1.5,

Afier estaklishing the High and Low Limits, a basic sct of assumptions were
required to ensure consistency in the sinulations, The following asstmptions were used

for the simulations:

. The initial inventory position is slightly above the low limit for cachitem. This
ensures that the shmulation includes at least one cycle of replenishment.

2. No orders are pending at the start of the simulation, This condition is also
designed to foree at least one replenishment cyele during the simulation.

3. The first forecast in each simulation s an arithmetic average of the previous
three months' actual demand. This is designed to inerease the accuracy of the
forecast and, subsequently, the replenishiment model. The arithmetic average
provides a more accurate first forecast than the last period demand method
used in developiment of the forecasting model,

4. All orders are placed at the end of the month aad have a lead time of 45 days.

5. All incoming orders arrive at or near the middle of the month in whieh they are

received

6. Anincoming order can be used to satisfy demand incurred prior to arrival of
the order, but only it the demand occurs in the same month in which the order

is received.

7. The invenicry position shown for any month is the position at the end of the

was nsed in all simulations since this value is consistent with actual
ritems obtained via the Navy Supply System.

Itemm NN
| 9150002316676

6810002499254

8030010668156

8040005152246

6850012340219

| 810001817568

9150002319071

8040001175510

9150012602534
9150002500926
8010013316107

8030003468637
010013540963

6850012350872

last day of that month.
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Using the assunptions listed above, a first round of sinulations were conducted.
These 1irst simulations resulied in numerous stockouts for items that have a monthly issuc
quantity less than five units. Therefore, o floor was estabiished for the High and Low
Limits cquivalent to a forecasted demand of five units. This means that a minimum values
were established for the High and Low Limits of 40 and 20 units, respectively. Anytime
the forecasted demand dropped below five units, the minimums took effect. A second,
tinal round of simufations followed. The results of the final round of simulations are
ilhistrated graphically in Appendix J7.

3. Evaluarion of Results of Simulation

The final round of simulations showed excellent results. The simulation covered a
14 items over & nine wonth period in which one stock ont occurred, lasting less than one
month, In addition, three items experienced minor inventory surpluses as i result of
decreasing demand, The surpluses were low in magnitude; therefore, it is not likely that
they would necessitate redistribution. Further, because the High and Low Limits
decreased over tinie, with the forecast, new orders (that would exacerbate the situation)
were prevented. Items with forecasted demand of less than five units responded extremely
well to the floor values set for the high and low limits. The results obtained front the
simulations validaicd the selection of replenishment model variables first discussed in
Section 1 of this report:

Forecast = 0,1*%Last Period Demand + 0.9%Previous Forcecast
Low Limit = 2,5%Forecast 4 Lead Time Factor
High Limil = 6. 5*Forecast + Lead Time Factor

Reurder Quantity = High Limit - Current Inventory level

DIN D 7?2 00l.01 19
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Graphic #3 - Options for sorting data
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Graphic #5 - Using the “Browse™ [unction to move through ithe database.
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Graphic #7 - Reports

vial

QuIr HELP

SORT

SEARCH BROWSE REPLENISH

U

Choose Report:
[ Tnv. & Demand Data
[] Surplus Materinl
7 Low Stock
[] Mat'ton Order

Qutput to:

Screen
[ rinfer

L\ ] Custom
LRV S A AR o '
e - o 1 NV NTORY RE
MARX NSN  TClass[” nNomin Ui ] TTOTAL ] A | CA JSURPLUS [SHORT|TORECAST] HI | LU JAOC[ULAD T Jaassd
i
! i i !
: ' f ! .
: H i
. - - [ - R ¢ - [»3 .
i ! i :
! : I ! i
H | , i '
oo P B ;
P ' ‘ { R S T BT - - - :
: : i | ; L,
f L1 - M ®
( i EL X1 -

L
. Graphic #8 - Custom Report Options.
7
: SORT  SEARCH BROWSE REPLENISH HELP
5 T T L = _ [ et
H S P
) Choose Report: Output to;
)
. '] Inv. & Demand Data BiScreen
[] Nurplus Material [']\l::*‘in(cr ®
[ ]1i.ow Stock
L] Mat'ton Qrder
. k) Custom
o ITEM I N T AN gy
” Lo TETRTTTY GRS, Yok madan e Tsnop o casnr ol Jeooloacosu kel .
[nclude the tollewing items: Include the Tollowing itcms: ]
4 1 AN Htems [T NSN {1 Forecast [ ] Dute Ordeved -]
[V Surplus Material A Class fjii. {JETA
" L[] ow Stock A TH Nomenclsture [11.1.
| FIMachon Order Joavg [IROO
{1 Macked Ttems A1) Tatal [ L.ead Thne
A [T Seleeted Ttems drra [1Shelf Life
i ey [1On Order
: I
] { i B L1 G - ] e
| I e
]

LIN PD2 2007 27 4 Fnclosure (1)

RO



~

AFPENDIX A:
DATA USED TO DEVELOP
FORECASTING AND REPLENISEHMENT MODELS
¢ UNDER THE RHMMS CONCEPT
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DATA: The basic inventory and demand data used to develop the forecasting and
replenishment models presented in this report is coniained in the 3.57, 1.44 Mb floppy dise
in the envelope below. The data is contained in a Microsoft (YM) Access Database. The
fite has been compressed due to its size {SMb) using PKZIP. To view the data,
decompress the file using PKUNZIP and open the database using a database management
program such as Aceess,
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APPENDIX B:
FREQUENCY OF ISSUE DATA
FROM FISC, NORFOLK
AND FISC, SAN DIEGO




Item NSN
3439009148390
4210010560853
S610009264562
S610HZ0000281
6135008357210
6505002998095
6640L1L204580
66401.LL20:1582
GOHOLLL. 2045384
GOJOLLL.204380
OOJOLLL204388
66-401LLL 204390
OO6401LLL 204592
O6JOLLL201 394
OO0 TYST42
0730009380349
o730LLE 148242
O8UN2372954
6810002703254
0810002709988
6R10002863783
6810005272470
6810007822686
OB 10008238004
68100013 160024
GRTO0T1GGCA241D
OS TOHZ0000063
GRIMHTZMINODO L3
ORI0LLIT000ST
a8 1OLLLTTSTI0
68 LOLLIL 18828
08 101.11.200040
OS30LLL20v30Y
HRAOOTO63 3062
6810013599208
ORHOHZNINOOUY
oS TOHZNMINOG ]
O83000 093302
ORS00 RGNS
6830002643771
G8300033053505
ORS0003T09300)
GRSVOOIY2 KR
GSS0UOYOS90YS
OESO00NDON AR
ORSUDONO$LST
O850010.260107
OSSO0 11630277
OSSO0 1372908
OGS0 3779508

DIN' PD-7.2-001.17
29 Devember 1905
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Frequency of Issue - FISC, Norfolk

3439LLL205987
5150001931349
S610HZ0000280
3970002959298
6140012034694
6570001478973
6640LLL204581
66A0LLL204583
6O6A0LLL204S585
GO40LLLL 204587
6GHOLLLL204589
6640111204591
0640LLL204593
6640LLI204 595
6750007271003
6730009654840
6810000064205
6810002411203
6810002709978
6810002812686
6810002929625
6810005844070
6310008179929
G 100093062311
OGR JO0ONUA8TV9
O8 JOHZG000062
68 101Z00003006
O3 TOHZMINOU 14
6 10LLILI06GS24
0K 10111 183086
GRIOLLL 195255
6830001061656
0840010334481
6840012781336
GSHOHZMINOOOS
GRJUHIZMINOG 1O
0830000642812
6850001432233
0850001817933
(850002649038
6850005637514
G830005850420
OESI0OOIV0GT
ORS0009279161
G8SODONOOT] 26
G8SO0ONO11 765
0350011389378
HR50012770595
6850013779360
GRSOHZ0000212
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O850LLLT06203
GRSOLLLI2Z6786
ORSOLLLISK173
O8R301.1.1.208872
7930001325268
7930002298541
7930008804454
T93000F008288
7930013425316
7930013980992
7930HZ0000077
T930HZ0000311
T9I0HZMINOOOR
TUI0LLL 18422
793011120089y
B0T0000822450
8010001603789
SALOB0L711A0Y
010002345176
SO10002812071
SOT0004108460
KO10005160021
SGI0005272507
SUTO00S308371
8010005843148
ROJO00SY87267
KOTO006 167486
RO1O006310420
3010007219747
SO1000R3IAT2)S
8010009172250
BO100093530608
SOT000990 142
ROI0O0F03088.4
SUTOO01LOC0 100
SOT000LOCT007
301000L,0C 1009
KOLOOONOT13235
BOINOONOTR$YS
KOTO0ONOST 141
SOTOO111899%)
SOT0012835672
SO10012853018
SUT001285501 1
SOTOUE2ES 555
RC10012933797
HOTOGIA 00
SO0l stionl)
SOOI IKOHOK
S0001331611 )
SO100 ] V366529
SOTO0I31181]
S0T00 13 50095
S01001 3170910

AN PDY T 2 0iat
29 Deevnier 1995

6850LLIL1 15898
68501.1.1.142527
68S0LLIL195265
7220002050389
7930002247901
7930003577386
7930009856900
7930010522868
7930013980990
7930HZ0000076
7930HZ0000204
TY30HZMINOOOG
79301IZMINO0OY
7930LLL127688
R0 10000643415
8010001412451
8010001656111
8010001817791
8010002801751
8010002921813
SO100041840067
8010005272053
3010605305559
R010005774739
8010005977844
S0100C6 160009
8010006167810
RO10007219742
KOT0007219749
8010002018018
8010009209129
8010009357085
BUTQUOYYL284S
BO1O00L.0CTYT]
8O1000LOC 006
K010001.0CT008
SUL0001.OC 7018
KGTOOONOT17SY
ROTOOUNOZ3090
ROLOGLO83G6LT
SCT0011916275
SOTOUT2RA30 40
SC1001 1853043
SO10012854040
SOT00129 1365
KOO0 NG04
KOOI 34250
SO10013 163038
LO100132960304
SO0 39450
SO100) 3365001
SO0013448302
RO10013.44070 3
010013502073
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3010013536550
010013539053
8010013801703

SOT0GLOSSBLAC

SOTOHZO000UO2
SO101Z0000010
KOTOHZ000002
K010HZ0000060
SO LOHZ0000085
SGLOHZ0000122
BOTOHZDOGD280
SOLOHZMINOOO2
SUTOHZMINOO244
SUTOHZMINOO2 7
SOIUHZMiINOO4Y
SOI0HZMINNDOS3
SOT0HZMINGOT3
SOLOHZMINVOT9
ROTOITZMINDLO ]
SOTOHZMINOTOS
ROTOHZMINOT 1]
20T0HZMINOL25
SOT0LLLT44RO3
8010i.1.1,148253
ROIOLLL154745
SOTOLLL Y5016
SOT0LLLL.19502]
SUI0L.E1.200732
SOTOLLL.200748
SOTOLLL2008S8S
SOTOLLL2008KS
SOJOLLL205883
S0101LL1.205990
SOT0LLLI0Y5Y |
8030000812425
SG30001112762
SOB0DOTR0G3 1S
803000292110
8030006323562
8030006641014
8030007353500 4
SOSOBTATLO0
S03000496306704
SO30001L.0C TO0R
SOI000ONOZ RS
S030010063971
8030011176904
R3O0 1586070
803001 31568090
SOIOHZMINGO L 7
ROSOLIL IS4
ROWLTL 08 LS
SO30LLT 148440
SO30LET.195297
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B010013530551
8O10013582900

BOLOCATYELLOW

S8OLOHAZMINUGY
SO010HZO000004
K0T0HZO0000 1Y
KOTOHZ0000032
SU10HZ0000072
K0LOHZ0000 102
ROLOITZ0000276
KOT0HZ0000285
BOLOTIZMINGOL7
BO10HZMINCO2S
SO10HZMINOO4T
SOLOHZMINOOST
SO0T0HZMINOOAY
KOTOHZMINOO74
SOT0HZMINGORS
SOIGHZMINOTOA
SOH0HZMINO 09
S0M0HIZMINOTT2
SO10HZMING] 20
BOTOLLL 148066
SUTOLLL 148262
SOTOLLLISRI L
SOLOLLLIYA0I Y
SOTOLLL.200082
SOTLLL200747
SOTOLLL200749
JO10L Li.2008y7
BO10LLL.200927
8O101.LL205947
R0100.1.1.20599]
030000087207
8030000812337
RO30001450300
ROIVD02T581 14
BO3000520 1455
8030006561426
8030007234345
VAUV RS
SO300088Y 3535
030001001000
R803000NU2975%
RO30010462947
RO300 11191901
BOMGT1522275
8030011633483
8030HZMINOOO |
ROZOHZMINOO S
SOALLLLI26918
K030LLT. 1452772
8030011195242
SU30LL.L,209300




SU0000538152
SOH000T | 643137
SO4000126779%
ROH0002512312
SH0002 738708
SH0004334064
SUH0005304820
RUHI005985164
8040007770631
BO40008.449707
SOL000].OC0505
3040010340401
8G40010465051
S0400 11022098
SUH001 26019
SO 3230809
SGS0HZ0000282
SOH0011.110281
SOJOLLL IR
SOJOLLL IR )
SOOLLLIRS 0o
SHOLLL 9 7050
SUHOLLL200083
A040L1L1L205995
882017 MINGOOS
ST10001.OC2507
V130001110210
YIS000186/70
D13000 1866709
YIS000Z 234604
Y150002 359062
V150002704057
Y13000 972455
FIS00542 1430
V130007542595
RARISRURER (F 0]
SIAI0Y 59800
1800096490 08
FLIO00985T 2 36
1500098573 6
D1TS000NOT 1942
RA RIS LI IV
G1S001138871
UTSOOT 1977090
1500109208
9150002280071
Q1500131197 1)
DI500) 833517
TSOHZ0D00060 5
D 0000 ) 4
S1H0HZMINOOO
D1H0HZMINOD L 2
QLSOLLEovs 79
GINOLLL L8049
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BOSCO0083IZI03
SOH000T181046
8040001449057
010002629011
8040003443580
S040004907637
RO40005731 502
8G4000753.4962
ROLO00RA30802
8040008942209
SO4001004107§
8040010398132
SU4D0TTO138006
SO4001]85572
SUHO01288583¢6
SUA0HZ0000249
SO40HZMINOG TS
SOJ0LLI 130813
BO40LLL 139772
RGAOLLL AR 27
SOHOLLL 19509
SUH0LLL200033
SOL0LLL.200804
RS201/.MIN00O2
B520HZMINOOUK
ST720H700000 50
VIS00013703414
Y15000145016;
V150001806752
9150002 3 o6y
G15GO026 18295
9150003499290
DTSOONLRSTD 4
YI5000753 1680
150008238017
QTS0009354018
S130009547422
ISOMORRET7243
D1500609857255
1508099300, 1
HTS000NORSS )
D1SN0108096 52
SO0 o200
G100 119776 )
D150 209680,8
9150012377980
G300 3P 6008
Q1501700000601
DTA0H 2000007
YIAZ0000 271
D A0HZNINOOT |
PARI RSNV YR
DLS0LLLE D00
D011 185181
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Q15011188300
12002123123
3610000361095
610001071510
X 10002736010
OS10002% 13021
6310002554936
GRIOOOIDOO29 1S
6810010825415
GRIOHZMINOO] |
6RO L 100R03
OR400]3590207
OGRIV00ODEG221
GSS000841 1347
GSMDUNDORTY
ORS00 E0 1508 44
6830011728370
ORA00]13718048
ORSOLLLL L 20658
FHOZMINOCD?
7930002667128
TOROTRR06G 187
1930013795743
TYAHZMINOOG |
TOXLLLIIRE 7
KOT00014]12952
SULOGH 634422
SOTOOOT63AR6G28
SOT0002812077
SOID002867 725
FOTO0NSVE5733
ROTOGDY269174
ROLOOOT.0C8 569
SOT0001.OC2028
SOTONONOTOSES
SOL00TOTT71512
SOIGOL21 37398
SOM00) 3144703
S010U1 348119
SOL00T V74833
RG1OHZG00000 )
SOLOIZ00000720
SOLOHZ00000.4 3
B0 T0HZ0000098
Sulof{/000023]
SOTOJZNMINODY )
GUTOHZNT 1)
SOTOHZNINOT
SOOI . (v
SOTOLLT 11800)
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SOTOLLT.20074)

DING Y 22001007
27 Decerabyer 1099

(‘JNNN\QY)T“NNNNNNPJNIJNNNNNNNNPJ'—

NNNNNr-‘.\)NTQNN:\Jru‘NNNNJIMNNNNNNNNNN

160002271023
1650008567939
0750002174913
0810002237012
ORIN0N2812763
OX1G002900046
OGRIGOUID5 5804
O8T00T0513050
6810011521143
OR10LLLOTY /59
GRIN0 10670674
6850005507453
OG85000680 1998
O8S0009830282
O850010139937
6850010634700
0850013430908
ORSOLLL 10231
0850],11,1.45572
7230001773217
7930007218392
7930013795418
7930013981010
T9301ZMINOD LD
8010000675437
BUTODOT 417842
8O10DO1638G27
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SOT0002838294
ROTOO0C2867834
SO100006160017
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2010011154745
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SOTG0T3339.4.49
SO10013445314
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S0 101170000009
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ROTUHZ000007 3
SOTOHZ0000115
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SOLOLLIAgR 167
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SO10LL.200740
802000007844
S0300U008 7RG 30
SOWOOTI8 7004
SO30DDS201EN
ROI00DY I35 0
SO0105501 20
030012182800
SOSUHZNENOO |4
8040000922810
3040001 3930,74
SHOO0S TR0 40
SO0 108748
Sud0n10913748
SO400 11634481
SOJOHZMINOOT
S010L 11200040
D150001806182
DIS0002732 3188
D150006878 14y
Y13000985721)
DISU01158288 ]
9150012101938
V150012377407
VT6O013367174
SIS000576168Y
0730010604189
OTS001 1444230
O TOD02048955
OR100028 12039
oS 10005.4 3402
S TOHZMINOG )
ORIVV066 46610
O8O0 IZMINOOO |
ORAHZMINGO TG
HR30000338%41
OH50004854697
6500092673278
GR50012597155
ORSON) 381068
770007830893
AN0T 08110
ROIDDOIYSHY 1§
SOT000527204 5
SOL00GOM8 3149
SOTO00 7219748
8010012659153
SO0 VholR
SOTO01 3971984
SO LG LZ000000 7
SOTOTZMINOD 1R
ROTOLLE 2350
SOTOLET 00013
BO00051K 3139
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8010111200883
8030000812327
8030001635792
S030002133279
S030006826422
3030010246995
8030011250055
S8O0HZMINOGOY
8030111108976
BOHM001236954
RO 0001449774
ROH0005437858
ROH00 10421422
8040011206271
RO4AOHZ0000069
SO40LLL 126720
9150001288032
V150001800383
Y1S00027180061%
D150007 218581
DIS00ONO3S5] )
2150011977692
Q1500712283389
Q1500713188007
9330001800162
O5SC0ONOIRA 2,
07500} ) 30515
6810002270410
aR 10002708177
OR10002802 285
08 100G 12209907
G8H000UI25 41
0810012709706
08 10HZMINDOG?
0850000035295
ORS00240489 %
OY50007542072
G801 1581928
G8500133 14349
7900001559948
TO3001 18395
ROL0002516504
8010005151508
8010005272050
SOTODOSYTEL Y,
SOT0010401059
SOT001316303
KOTOOT 31495
SOTFORDREDO)
KOO Z00000.40
SOLOHZMINGO TS
ROJTOLT T ARK0!1
SOTOLLL 00780
SO00068-18700
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SO300132426.46
SO30LLL100213
SO040001817201
SOH0007856706
ROLO0 TO0ROY06
8520002280598
D150001900932
V150002385203
9150002929689
H150009652303
S150011977693
S150LLLL079780
160001389799
SI30001931 148
0810002365070
OETOO0IRIRES
OSTOLLL ISR 114
6830005843041
GRSO00RI 17861
GRSOHZMINGOOY
TYID00NU39939
7930013633573
SOTOU0 L2927
SO10002807731
SUI0005843077
S01001132297¢
SOL001313871}
SOT00 13339820
SOLOHZMINOOOG
ROLOLLLIOOKYR
SOTOLLL200819
SOTOLLE200879
8030000625866
SUIALLT. 200790
SO1000290.4 30
SO0 [ON 74518
S 7120008025290
D1S00022 5411
D150009 355851
DLAGOYRST 140,
Y100 MINoGoY
ORTU00 2 165065
610006160 a0
ST L079757
ORA00TTAN0 G ?
O85001 2440219
IS100107202806
SOTO0014 1293
RUTOMNY 437081
SOTOLLY 00739
SOA0OUTS sso0n
SOWOUNOTLZ 33
S03001) 13 09 10
SOTOU00GTE W0
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K0I0HZ0000280
BO30LLL 148484
8040002091286
8040008226430
8040013334824
Q15000 [88YRSR
2150001912772
2150002575360
9150006631770
9150010796124
Y150HZMINCOO
Y1IS0LLL148104
3439002554506
5350005701687
0810007531943
ORI0LLE 142522
OB101L L1 I BY2RY
O840008152799
0850011235087
G8501,1,1.07927]
7030013623208
SOLO0013 14185
SO10002426318
SOT00286907)
RO1000066470651
SO16G013138095
01001330119
8O10HZ0000024
SOT0HZMINGOYS
SOTOLLI T 10w,
8GT0L).1.200820
ROTOLLL2008 80
ROIOLLL L4885
3()-‘()()())(1(;()32-5
RO40001,00 1007
S040HZ000000.4
Y1S000 188080
D15000203 * {ug
V150009652003
HSOHZMIMNeoOs
6135009857814
ORIQD0SA 1524
S5100C7534780
OLIOLLL 122883
HRSNVOSE078
GRS/ MINOOO §
S0100GOT793 70 ¢
SOTO0085290 43
SOLOHZMINOO 9
LVRINV NIRRT
S03000KT1 V723
2040010350083
SOILL w19y
040005821590
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O] 1O000238811Y 0 ORIVO0 1061659 3
ORJ006NO3SS 16 O OEAN0T0530%4 6 X
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V150005300814 0 9150005842500 O
; 9160013040885 0 6% 10002643939 7
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0350002160-0 38 7 HR300097 3909 ] 7
TUI0006 L 39RY 7 TOINHZ0000078 7
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9156009429342 7 PI50009857218 7
15001119814y 7 OXA000370.5199 s
ORI00 1T TUBY 3T 8 ORSOUO TR /940 8
GRI0009640838 8 O85000YR{5851 b
ORSO0ONOR4 S 8 OR50012360128 8
1930017 468941 8 ROTD0D0TYIT 50 8
ROTO01 3 MO 700 8 RO10HZ0000040 8
SCTOHZMINOOS) X BOTOLLLI21Y5) L]
SOTOLLLL 22401 8 ROTOLILLLISR328 b
R030002582412 8 ROI0TO251092 9
. SOH000 1817701 8 8520002238501 8
y 915001035539 8 ORIOLLLOTUTAS 9
GESOVONDS 103 0] THR0002820699 9
N FA013 123315 ] RO1000 1661700 9 4
@] ROTCO02E) 2y 1) BOT0005 73108 9
¥ ROLOOT 3000327 Y BOI00000Y 1196 Y
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SOH000% 13YnG3 0 G150001759154 9
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DIN-PD 7200010/ -8
29 Decombeey 1925




N KOTOODS1524%7 1 ROT1000852903 ¢ (1
») RO 167113y 1n 8010012703637 11
& SOTOLLT.122408 1 SUTOLLL 148481 11
. V1500023155555 11 9150005825480 11
: ; GIS0010457929 12 OBS0012377482 12
J OSSOLLLTOGKOS 12 010008377909 12
“ 8G10013:04727 12 SOTOLLLISRO7Y 12
! RO4000106556 14 i2 804000902387 1 12
V130004497431 12 9130002618318 12
ORF0V0T7 216055 13 GR30001317594 13
OE5000880760 106 13 6850010438511 13
SOL0005 152652 13 010009261489 13
SO 3365062 13 [OLO0E350474) 13
; SU30005468637 13 40010098002 13
SO400 11680077 13 9130002732389 13
Q130009857237 1. Q130010555395 13
D160LLL L5864 13 ROTOO0409381 1 14
RONKNIT219743 14 8520002700258 14
VIS0001818229 14 GE5000021122¢ 18
19300129411 15 15 7930013808493 15
o ’_\.! SOT0001412958 18 ROI0012659140 15
k SO100 13445309 15 SOTOLLLI 122003 15
S040002254548 ta KO40007019546 15
SO40010019 15602 15 G150001 8666068 15
V1500023520380 13 SISOLLLO79784 15
ORMO T E 74487 16 79300066369 1() 16
ROLON0G 169144 16 3010009003648 13
¢ SOTO0 121031980 to 8040004037042 16
8040010240988 1o 150001178791 16
S1S00098572 14 10 0810001844796 17
0830000055305 17 ORS000148710] 7
, TYI0005152477 17 7930011838545 17
SOLO0D7219 746 17 8010013121169 17
' SOTOO13138701 17 8010013316117 17
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100035900 § 21 SOTONOY 357001 M
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7 SU3VO0T57 3006 24 801000721975] 25 0
Q 7920001849423 26 7930009265280 26 =
S0T0013138700 26 SOTOHZMINOG6S 26 »
SOIOLLLIS816S 26 8030009381947 26
9150001866681 26 9150002617859 26 ~
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Soldering Flux, NSN: 3439002203827

'CA' and 'A' Condition Material Issues vs. Time
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'CA" and ‘A" Condition Material Issues vs. Time
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Grease, Aircraft, NSN: 9150001817724
'CA' and ‘A’ Tondition Materiai Issues vs. Time
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Argon, NSN: 5830001690779
CA'and 'A' Conditicn Material [ssues vs. Time
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Battery Acid, NSN: 6310002499
A and ‘A' Cendition Matenal issues vs. Time
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Compound, Sealing, Blue, NSN: 8630010668156
‘CA* and 'A’ Condition Materiai Issues vs. Time

« 0]
Ly 4

)y w0
753 i
£ (9] )

- )

5y i 0
L ::.
) (GNP
LT T

_{tnt

bl

{ N IR

i8] o 13} o

palsst Ajgnene)

~T o

R
1) ()
[BY]

€2 0 U ) ) U 4 LY O3 Ly o3 g
)
L N R RS NS -
MOS L B S A A S .'\J
)
Lty N i AR :
R B T A I SV AR Y T :\J
R - )
4 l“r) ”") :J” )y o s ur uan
e N GRS TN PRGN E PINS P IS NS ) N
w N e g g I"

hs,

¢

Time iman



-

REPEEEENTROERENERY - /
: [
@ .
b Gy
~ 2
S E [ -
o T
v — —— .
n 0 )
o > '
<
(=)
g < A .
S0
E w5
| Z 5 : o
1 2% _— . ¢
P £
-
= g
‘ y PR .
= o= < .
| 5 B
\ g = T e g0
. i 9_ = . 1
B - © !
b s TN
%] ti3 L
! t > 0 | !
Y ol )
B O
o a - 50
" - g vl .
™
: 2 . ) ®
I e Ea 0
o g
] 7 =i - —
V. " <
’ % v 2 :
¥
l ponsy| Alueny
' T
| )
1l ]
(r
"
! O
' .
it 0
'
3 ,
| ) iy [ RSV RN S RETS BT IRV SVS SENE DUV RS Yy R
- RO -t
R [ *
! '.[,) 1) O e O sy N o e ey oy oy oy 2B
: RPN 5=
A ] :j O Wy
s I Of o 4 v 1 () v 1w o,
; B () . . 1
I & - !
) O n 5
N ESY My oo e s a0
( P =T Wl o gy e S N "~
uy €)1y i o os s ey e :
| SENEREE S ,
i




e respanttem ittt Y

A
A

J

r—

T
SO
i

i

Cleaning Compound, NSN: 6850012340218
‘CA' and 'A' Condition Material Issues vs. Time
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APPENDIX E:
COMPARISON OF THE MAGNITUDE OF
ACTUAL DEMAND VS, THE MAGNITUDE
OF FORECASTED DEMAND




ACTUAL VS FORECASTED DEMAND, COMPARISON OF MAGNITUDES

P %Variance | Actual § Forecast
N NSN AFOI] Date JFrom ForecastfDemandf Demand Nomenclature

° 6850012350872 | 350 | 7/94 nia 57 n/a COMPOUND, CLEANING, MA102 »
6650012350872 350 | 8/94 51% 86| 57 COMPOUND, CLEANING, MA102

. 6850012350872 350 | 9/94 42% U5 60 COMPOUND, CLEANING, MA102 _|
| 6850012350872 | 350 | 10/94 49% 93 62 COMPOUND, CLEANING, MAT02_|
6850012350872 350 | 11/94 16% 76 65 COMFOUND, CLEANING, MA102
6850012350872 350 | 12/94 -5% 63 67 COMPOUND, CLEANING, MA102
6850012350872 350 | 1/95 16% 77 66 COMPOUND, CLEANING, MA102 b
6850012350872 350 | 2/95 19% 80 67 COMPOUND, CLEANING, MA102

6850012350872 350 | 3/95 8% 74 69 COMPOUND, CLEANING, MA102
6850012350872 350 | 4/95 29% 49 69 COMPOUND, CLEANING, MA102_|
| 6850012350872 | 350 | 5/95 0% 67 67 COMPOUND, CLEANING, MA102 _|
6850012350872 350 | 6/95 -2% 66 67 COMPOUND, CLEANING, MA102 ’
6850012350872 | 350 | 7/95 52% 102 67 COMPOUND, CLEANING, MA102_|
8010013540963 | 275 | 7/94 n/a 72 n/a PAINT,S/P,.TOPCOAT, GRAY,
8010013540963 | 275 | 8/94 -21% 57 72 PAINT,5/P, TOPCOAT, GRAY, |
8010013540963 | 275 | 9794 8% | 176 71 PAINT,S/P. TOPCOAT, GRAY,
8010013540963 ] 275 | 10/94 | 8% 77 71 PAINT,S/P,TOPCOAT, GRAY,
| 8010013540963 | 275 | 11/94 15% 61 72 PAINT S/P,TOPCOAT, GRAY, ’
8010013540063 | 275 | 12/94 -12% 62 71 PAINT,S/P, TOPCOAT, GRAY,
8010013540963 ] 275 | 1/95 20% 84 70 PAINT,S/P. TOPCOAT, GRAY,
B010013540963 | 275 | 2/95 173% 194 71 PAINT,S/P, TOPCOAT, GRAY,
8010013540563 | 275 | 3/95 -36% 53 83 PAINT S/P, TOPCOAT, GRAY,
| 8010013540963 | 275 | 4/95 -39% 49 | 80 PAINT,S/P,TOFCOAT, GRAY,

@ | 8010013540953 275 | 5/95 1% 78 77 PAINT,S/P,TOPCOAT, GRAY, | >
8010013540963 | 275 | 6/95 4% 74 77 PAINT,S/P TOPCOAT, GRAY, |
8010013540963 | 275 | 7/95_ -8% 71 77 PAINT S/P, TOPCOAT, GRAY,

o 8030005468637 | 211 | 7/94 /a 137 | nie COMPOUND, CORROSION PREVE
' 8030005468637 | 211 | 8/94 7% 146 137 | COMPOUND, CORROSION PREVE
| 8030005468637 | 211 | 9/94 | -35% 89 138 | COMPOUND, CORROSION PREVE |
8030005468637 | 211 | 10/94 | 5% | 139 133 COMPQOUND, CORROSION PREVE | b
8030005468637 | 211 | 11/94 | 18% 110 134 COMPOUND, CORROSION PREVE
8030005468637 | 211 | 12/94 | -23% | 101 131 COMPOUND, CORROSION PREVE
8030005468637 | 211 | 1/95 | 15% 148 | 128 COMPOUND, CORROSION PREEVE: |
8030005468637 | 211 | 2/95 39% 181 | 130 | COMPOUND, CORROSION PREVE
| 8030005468637 | 211 | 3/95 | -19% | 108 | 135 COMPOUND, CORROSION PREVE. |
) 8030005468637 211 | 4/957| — 40% | 80 | 133 | COMPOUND, CORROSION PREVE | ’
- 8030005468637 | 211 | 595 | -19% | 103 12 COMIPOUND, CORROSION PREVE |
y 8030005468637 | 211 | 6/95 | 29% | 89 125 | COMPOUND, CORROSION PREVE |
8030005468637 | 211 | 7/95 | -43% 69 121 | COMPOUNL, CORROSION PREVE
[8010013316107] 184 | 7794 | wa_ |72 | wa PAINT, LACQUFR, BLACK, 17 |
v 8010013316107 [ 164 | #/94 |  wa | 48 | wa PAINT, LACQUER, BLACK, 17
8010013316107 | 184 | 9/94 | — -52% |~ 23 | 48 | | PAINT, LACQUER, BLACK, 17 '
- 6010013316107 | 184 | fu/94| 4% | 38 | 46 PAINT, LACQUER, BLACK, 1
8010013316107 | 184711941~ 61% | 72 | 45 | PAINT, LACQUER, BLACK, 17 |
801001331610/ | 184 | 12/94 | ~ 14% | 41 | 48 |~ PAINT, TACQUER, BLACK, 17 ]
BOT0013316107] 1u4 | A9y | o1% |87 | a7 |7 CPAINT, TACAUER, BIACK, 17
B0T0013316107 | 14 | 25 | 26 |34 1T a5 PAINTILACQUER. BLACK. 17 .
8010013316107 | 184 | 395 ©36% | el | 45 PAINT, TACQUER, BLACK, 17
l 8010013316107 184 | 4/95 (4% 55 | 4 | PA|NTTA“E‘EJD['R BLACK, 17 ]
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ACTUAL VS, FORECASTED DEMAND, COMPARISON OF MAGNITUDES

“%Variance | Actual ] Forecast
NSN AFOI Datﬁ From Forecast] Demandg Demand Nomenciature

8010013316107 | 184 | 5/95 15% 54 47 PAINT, LACQUER, BLACK, 17 |
8010013316107 | 184 | 6/85 101% 96 48 PAINT, LACQUER, BLACK, 17
8010013316107 1€4 | 7/95 132% 122 53 PAINT, LACQUER, BLACK, 17
9150002500926 | 122 | 7/94 n/a 15 n/a PETROLATUM, TECHNICAL
9150002500926 | 122 | 8/94 -27% 11 15 PETRCLATUM, TECHNICAL
9150002500926 | 122 | 9/94 174% 40 | 15 PETROLATUM, TECHNICAL |
9150002500926 | 122 | 10/94 17% 20 17 PETROLATUM, TECHNICAL ]

| 5150002500926 | 122 | 11/94 | -43% 10 17 PETROLATU", TECHNICAL
9150002500926 | 122 | 12/94 -70% 5 17 PETROLATUM, TECHNICAL
9150002500926 | 122 ] 1/95 -23% 11 16 Pt 1ROLATUM, TECHNICAL
9150002500926 | 122 | 2/95 -20% | 12 15 ~_PETROLATUM, TECHNICAL
9150002500926 | 122 | 3/95 15% 17 15 PETROLATUM, TECHNICAL

| 9150002500926 | 122 | 4/5 | -73% 4 15 PETROLATUM, TECHNICAL |
9150002500826 | 122 | 5/55 73% 24 14 PETROLATUM, TECHNICAL
9150002500926 | 122 | 6/95 -40% g 15 PETROLATUM, TECHNICAL
9150002500926 | 122 | 7/95 12% 16 14 PETROLATUM, TECHNICAL
9150012602534 | 106 | 7/94 n/a 31 n/a LUBE, SOLID FILM
9150012602534 | 106 | 8/94 -19% 25 31 LUBE, SOLIDFItM |
9150012602534 | 106 | $/94 18% 36 30 LUBE, SOLID FILM
9150012602534 | 106 | 10/94 -32% 21 31 LUBE, SOLID FILM
9150012602534 | 106 | 11/94 247% 104 30 LUBE, SOLID FILM_
9150012602534 | 106 | 12/94 -9% 34 37 LUBE, SOLID FILM
9150012602534 | 106 | 1/95 -73% 10 37 _ LUBE, SOLID FILM

| 9150012602534 | 106 | 2/95 -4% 33 34 ~__LUBE, SOLID FILM
9150012602534 | 106 | 3/95 6% | 50 34 LUBE, SOLID FILM
9150012602534 | 106 | 4/95 1% 32 36 —__ LUBE, SOLID FILM
9150012602534 | 106 | 5/95 4% 51 35 ___ LUBE, SOLID FiLM
9150012602534 | 106 | 6/95 -78% 8 37 LUBE, SOLID FILM
9150012602534 | 106 | 7/95 41% | 20 4 1 LUBE, SOLID FILM
8040001178510] 62 | 7/94 nfa__ | 17 N/a ADHESIVE SILICONE RUBBER, |
8040001178510 62 | 8/94 -53% 8 17 ADHESIVE SILICONE RUBBER,
8040001178510 62 | 9/94 55% | 25 16 ADHESIVE SILICONE RUBBER,

| 8040001178510 62 | 10/94 -35% 11 17 ADHESIVE, SILICONE RUBBER, _

| 8040001178510 62 | 11/94 -51% 8 16 ADHESIVE SILICONE RUBBER,

| 8040001178510 | 62 | 12/94 144% | 38 | 16 ADHESIVE, SILICONE RUBBER,
8040001178510| 62 | 1/95 [ 215% | 56 | 18 __ADHESIVE,SILICONE RUBBER,
| 8040001178570 62 | 295 |  12% | 19 22 ADHESIVE SILICONE RUBBER,

| 8040001178510 | 62 | 3/95 |  11% | 19 | 21 | ADHESIVE SILICONE RUBBER, |
8040001178510 62 | 4/95 | — -34% 14 21 | ADHESIVE,SILICONE RUBBER,

| 8040001178510 62 | 5/95 1% [ 6 V720 | ADHESIVE,SILICON :RUBBER, |
8040001178510 | 62 | 6/95 6% | 22 | 19 ADHESIVE, SILICONE RUBBER,

| 8040001178510 62 | 7/95 7% | 16 19 ADHESIVE, SILICONE. RUBBER, |
9150002319071 | 51 | 7/94 n/a _ 4 Wa__ | FLUID, BRAKE, AUTOMOTIVE
9150002319071 f 51 | 894 | 200% | 12 | 4 _FLUID, BRAKE, AUTOMOTIVE
(9150002316071 51 [0/ | " do% | 7 |5 | FLUD, BRAKE, AUTOMOTIVE |
9150002319071 | 51 | 10/94]  298% | 20 | 5 | FLUID, BRAKE, AUTOMOTIVE
| 9150002319071 | 51 | 11/94 ]  -100% | 0 7| FLUID, BRAKE, AUTOMOTIVE ]
9150002319071 51 [ 12/94 53% |9 [ 6 | FLUID, BRAKE, AUTOMOTIVE
9150002310071 | 51| 5 | 7ot | AT | 76 ] T FLUID, BRAKE, AUTOMOTIVET
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% ACTUAL VS, FORECASTED DEMAND, COMPARISON OF MAGNITUDEL 3
‘ @

y %Variance Actual | Foizcast x:
3 NSN AFOIR Date §From Forecast§ Demandy Demand £ Nomenclature »
9150002319071] 51 | 2/95 | ~ 110% 14 7 FLUID, BRAKE, AUTOMOTIVE |
9150002319071 51 | 3/95 103% 15 7| FLUID, BRAKE, AUTOMOTIVE x
9150002319071 51 | 4/95 63% 3 8 FLUID, BRAKE, AUTOMOTIVE |
9150002319071 51 | 5/95 -74% 2 8 FLUID, BRAKE, AUTOMOTIVE
9150002319071 51 | 8/95 | 98% 14 7 FLUID, BRAKE, AUTOMOTIVE |
9150002319071 51 | 7795 |  -74% | 2 8 FLUID, BRAKE, AUTOMOTIVE »
8010001817568 | 49 | 7/94 n/a 1 n/a REMOVER, PAINT |
8010001817568 | 49 | 8/94 /a 3 a REMOVER, PAINT _
| 8010001817568 | 49 | 9/94 0% 3 3 REMOVER, PAINT
8010001817568 | 49 | 10/94 300% 12 3 _REMOVER, PAINT |
8010001817568 49 | 11794 3% 4| 4 REMOVER, PAINT
8010001817568 | 49 [ 12/94 130% 9 4 REMOVER, PAINT »
8010001817568 49 | 1/95 149% 11| 4 REMOVER, PAINT
8010001817568 | 49 | 2/95 18% 6 5 REMOVER, PAINT
4 8010001817568 | 49 | 3/95 74% 9 5 ~ REMOVER, PAINT
: 8010001817568 | 49 | 4/95 116% 12 & REMCVER, PAINT
5010001817568 49 | 5/95 -35% 4 6 REMOVER, PAINT
8010001817568 49 | 6/95 17% 7 6 __REMOVER, PAINT | »
8010001817568) 49 | 7/95 -34% 4 6 — REMOVER, PAINT
| 6850012340219 43 | 7/94 |  wa | 2 n/a CLEANING COMP ]
6850012240219 | 43 | 8/94 800% 18 2 CLEANING COMP )
6850012340219 43 | 9/94 -44% 2 4 CLEANING CCMP ]
6850012340219 43 | 10/84 133% 8 3 CLEANING COMP —
6850012340219 43 | 11/94 182% 11 4 CLEANING COMP_— ] » o
§ 6850012340279 43 | 12/94 | 312% 19 5 CLEANING COMP ]
6850012340219 43 | 1/95 |  16% 7 6 CLEEANING COMP ]
6850012340219 43 | 2/95 | -19% 5 1 6 CLCANING COMP
6850012340219 | 43 | 3/95 | 0% 6 6 CLEANING COMP ]
: 6850012340219 43 | 4/95 |  50% 3 6 CLEANING COMP___
‘i 6850012340219 43 | 5/95 110% | 12 6 CLEANING COMP *
: | 6850012340219 | 43 | 6/95 |  -21% 5 6 CLEANING COMP
\ 6850012340219 43 | 7/95 | -52% 3 6 CLEANING COMP |
8040005152246 | 37 | 7/94 | nja 0 n/a ADKESIVE, POLYCHLOROPRENE |
| 8040005162246 | 37 | 8/94 n/a 2 n/a ADHESIVE, POLYCHLOROPRENE _|
8040005152246 | 37 | 9/94 0% 2 2 ADHESIVE, POLYCHLOROPRENE | .
8040005152246 | 37 | 10/94|  150% | 5 | " 2 | ADHESIVE, POLYCHLOROPRENL
\ ; 37 | 11/94 ] 74% 4 2 ADHESIVE, POLYCHLOROFRENE
| 8040005152246 | 37 | 12/94 | 19% 2 2 ADHESIVE, POLYCHL OROPRENE |
8040005152246 [ 37 | 1795 106% 5 | 2 | ADHESIVE, POLYCHLOROPRENE
{ [ B0Z0uy5152246 | 37 | 2/95 | _-63% 1 3 | ADHESIVE, POLYCHLOROPRENE
» @5@3_5__1‘52:24&) 37 [ 395 ] 179% 7 3 | ADHESIVE, POLYCHLOROPRENE | »
’ 1 8040005152246 37 | 4/95 | 69% 5 3 ADHESIVE, POLYCHLOROPRFNE |
8040005152246 37 [ 595 | 53w 8 3 ADHESIVE, POLYCHLOROPRENE |
8040005152246 37 | 6/05 | 73% | 1 | 4 | ADHESIVE, POLYCH OROPRENE
8040005152246 | 37 | 7/95 | 48% | 5 | 3 ADHESIVE. POLYCHLOROPRENE |
| 8030010668156 | 30 | /94 |~ am | 4 | Twa COMPOUND, SEALING-BLUE
80300100681 516_[_ 30 | 'eie4 | 1ss% | 23 | 8 COMPOUND, SEALING-BLUE | e
8030010668156 | 30 [ /94 | 100% | 19 10| COMPOUND, SEALING 3LUE
| 8030010668756 | 30 | 1o/e4 | 5% | a2 | 10 | 'COMPOUND, SEALING-BLUE
l
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ACTUAL VS FORECANTED DEMAJMND, COMPARISON OF MAGNIIL DES

DIN Ph 7 260) 27

%Vatiance Actual | Forecast

NSN AFQOIR Date EFrom ForecastfDemandf Demind Nomenchiture
8630010668156 ] 30 | 11/94 -100% 0 1] COMPOUND, St ALING BLLE
8030010668156 | 30 [12/94|  78% 17 10 | COMPOUND, SEALING BLUE
BG30010668156 | 30 | 1/85 -90% K 10 COMPOUND. SEALING BLUE
| 5030010668156 [ 30 | 2/95 25% 7 9 COMPOUND SEALING BLUE |
8030010668156 30 | 3/95 21% 11 9 COMPOUND, SEALNG BLLUE
8030010668156 | 30 | 4/95 |  29% | 12 9 COMPOUND, CEALING BLUE |
8030010668156 | 30 | 5/95 7% | 2 | 1o COMPOUND. SEALING BLUE
8030010668156 30 | 6/95 -43% 5 9| T COMPOUND. GEALING BLUE
8030010666156 | 30 | 7/95 7% | 7 _|__ B ] __COMPOUND.SEAIINGBIUE
68100024993541 25 | 7/94 |~ ia 8 | na_ ACID, BATTERY o
6810002499354 25 | 8/94 |  100% 16 8 T ACID BATTERY |
6810002499354 | 25 | 9/94 93% 17 9 ) ACID, BATTERY ]
6810002499354 | 25 | 10/94 -38% 6 10 ACID. BATTERY
6810002499354 | 25 111/94 |  -100% 0 9 ACID, BATTERY
6810002499354 | 25 | 12/94 | 8% 9 8 ACID, BATTERY |
6810002499354 | 25 | 1/95 |  79% 15 | 8 ~ ACID BATTERY ]
6810002499354 25 | 2/95 | 34% _ 6 | 8 | T ACID,BATIERY 7
6810002469354 25 | 3.95 220% 8 S | UACID.BATTERY )
6810002499354 | 25 | 4/95 143% 26 1T ACID, BATTERY ]
6810002499354 | 25 | 5/95 269% 45 12 ACID BATTERY
6810002499354 | 25 | 6/95 3% 16 15 ACID BATTERY |
6810002499354 | sz 18 ACID, BATTERY _
9150002316676 [ na OIL,LUBRICATING, A/C TURB |
9150002316676 4 " OILLUBRICATING A/C TURS |
9150002316676 | 7 OIL LUBRICATING. AC TURB
9150002316676 7 OIL LUBRICATING. &/C TURB |
| 9150002316676 7 OIL.LUBRICATING AC TURB
[ 9157°n2316676 8 OILLUBRICATING A/C TURB |
|91 y2316676 T OIL.LUBRICATING A/C TURB
9150002316676 6 OIL LUBRICATING, A.C TURB ]
8150002316676 | 24 7 OIL.LUBRICATING, A/C TURB
9150002316676 6 OIL.LUBRICATING, A'C TURB
9150002316676 | "6 [ OILLUBRICATING ACTURS
| 9150002316676 | __5__ | _OILLUBRICATING A/C TURB |
9150002316676 | 7 | OILLUBRICATING A/C TURB ]
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s OIL., LUBRICATING (A/C TURB) NSN: 9150002316676 FREQUENCY OF ISSUE: 24

&F
N w)
Inventory Parameters
; Date JActual Demand] Forecast § Inventory HL LL On Order
‘ 7/94 4 n/a n/a n/a n/a n/a
e 8/94 35 n/a n/a n/a n/a n/a
i 9/94 10 n/a 70 n/a n/a n/a
L 10/94 8 16 62 128 64 66 |
11/94 8 15 54 122 61 66
4 12/94 4 14 116 116 58 | 0
1‘ 1/95 0 13 116 107 54 0
N 2/95 8 12 108 97 48 0
3y 3/85 5 12 103 93 1 47 0
| 4a:gs |2 11 101 88 44 0
| 5/95 10 10 91 R 40 0
o 6/95 8 10 83 81 40 0
! 7/85 0 10 83 79 40 0

Demand, Inventory Level, Forecast, High Limit and Low Limit vs. i

7194 994 11/94 195 3195 5/95 7/95
Time (months)

;
i
|
“ ’ ; Time
} 140 I
i 120 |
g
i o
(-
2 80 - .
I g‘ II T Actual Demand
= i“lforncast
7 B 60 |
! g |"' ™ Inventoty
) I !_—_HL
i = B}
P l LL
1 I +
! |
13 . -0 i
y S EFEREENLT N
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X
]
ACID, BAT FERY NSN: 6810002499354 FREQUENCY OF ISSUE; 25 9
{ )
]
|
x|
Inventory Parameters 1
Date JActual Demand] Forecast § Inventory HL LL On Order |
7/94 8 n/a n/a n/a n/a n/a » ‘
8/94 1 16 n/a n/a n/a n/a n/a ‘
9/94 17 n/a 58 n/a n/a n/a ‘
10/84 6 14 52 112 56 60 ?
11/94 0 13 | 52 106 53 60
12/94 9 12 103 95 48 0
1/95 15 12 88 93 46 0 [
2/95 86 12 82 95 48 0
B 3/95 28 11 54 91 45 0
' | 4/95 26 13 28 104 52 76
5/95 45 14 0 114 57 76
€/95 16 17 43 139 69 96
7195 4 17 80 138 | 69 96 »
® ; Actual and Forecasted Demand vs. Time » ®
i 140
. 120
.5 100 »
L5 .
B
1 - 80
\ e . ‘ \ L4 L...TZ.'..".'.TJ Actual Demand
& N -t Y . ’ DR - orocast
E ' . ’ |
& 4 : . . , I' = =~ Inventory »
! P . R _-HL
20 ‘ ' & LE P | : LL
i RY - Y ]
7194 9/94 11/94 1/95 3/95 5195 7195
Time (months) »
»
|
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° g
COMPOUND, SEALING, BLUE MSN: 8030010668156 FREQUENCY OF ISSUE: 30 -
» N
[
F'y
invenlory Parameters
Date [Actual Demand} Forecast § Inventury HL LL On Order
7/94 4 na ¢ _na n/a n/a n/a ®
8/94 23 | n/a 1 a n/a n/a n/a
9/94 19 n/a 62 n/a n/a n/a
10/94 12 15 50 120 60 70
11/94 4 0 15 50 118 59 70
| 12/94 17 13 103 106 53 0
195 1 14 102 109 54 0 »
2/95 7 12 9s 99 49 0
3195 11 12 84 94 47 0
4/95 12 12 72 94 47 28
5/95 2 12 70 94 47 28
6/95 5 11 65 86 43 ) 0
7795 7 ] 10 58 82 41 0 Iy
- 1
. | Actual and Forecasted Demand vs. Time ® ®
120
100
L , ) »
C% w \ {C—=3 Actual Demand
: b | | NI | orecast
i g 60 .. . [N . ]" ™ Inventery
T R |—_.H‘
| = - ome I .
‘> g 0 I . . ! Li
& ' °
1
i 20 H 1
i
AR NVBEE T
04 . i‘ [] r_l C! B
7194 w54 11794 1195 3195 5/95 7:95 ®
Time (months)
®
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ADHESIVE, POLYCHOROPRENE

NSN: 8040005152240

FREQUENCY OF ISSUE: 37

V' d
3
inventory Parameters
Date Actual Demand} Forecast k inventory HL LL On Qirdes
7/94 0 n/a n/a n/a n/a n/a
8/94 2 n/a n/a n/a n/a n/a
9/94 2 n/a 22 n/a n/a n/a
10/94 5 2 17 40 20 23
11/84 4 2 13 40 20 23
12/%4 2 2 34 40 20 0
1/85 5 2 29 40 20 0
=195 1 3 28 40 20 0
3/95 7 3 21 40 20 0
4/95 5 3 16 40 20 24
5/95 8 3 3 40 20 24
6/95 1 4 31 40 20 0
7195 5 3 26 40 20 0
| ‘ Actiral and Forecasted Demand vs. Time
| !
; i 40
B ’ 35
‘ 30 re [N ] - ,
; " p: 7 N “ imAclual Demand
i | 5 25 T N ’ - IR F orecast
} > ~ r ~ s = ™ Inventory
5 % 20 A ¥ -\ ' ——— )
! £ \ LL
1 “
| E 'S ' \ 1 f
[a) P A Y .
. 10 ¢ 1
i A Y
' -
D d e el
ol M |R Y [' ! E. . CI
7194 9/94 11/94 1195 395 5/95 7/95

Time (months)
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g CLEANING COMPOUND NSN: 6850012340219 FREQUENCY ISSHE: 43 L
-~
L)
@
P Inventory Parameters
Date Actual Demand} Forecast | Inventory HL LL On Order
7194 2 n/a n/a n/a n/a n/a
8/94 18 n/a n/a n/a n/a n/a @
9/94 2 n/a 42 n/a n/a n/a
10/94 8 8 34 64 32 N
11/94 11 8 23 64 32 41
12/94 19 8 34 | 66 33 41
1/95 7 B} i I 48
2/95 5 9 22 73 37 438 ]
3195 6 9 35 70 35 0
4/95 3 8 32 68 34 36
5/95 12 8 20 63 32 36
. 6/95 5 8 51 67 33 21
" 7/95 3 8 48 64 32 21
; 3
I |
|
M i Actual and Forecasted Demand vs. Time ! °
! 80
| | fo
j i E 63 e Actual Demand ®
| F 50 N o ccast
: 2 = = invenlory
' ® - : 7 ~ . . LL
5 30 ‘
g ‘ ] s N . - ~ 1
a 20! P ~ ®
. 10 ; £
u BN .m&inmmaham
! 7194 994 11/94 1105 3/95 a5 7195 :
| Titne (months) i
| [ )
'» - |
»
INN PD-7-20010 07
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REMOVAL, PAINT

NSN: 8010001817568

”
N
Invenlory Parameters
Date  fActual Demand§ Forecast | Inventory HL LL On Order
7/94 1 n/a n/a n/u n/a n/a
8/94 3 na n/a n/a n/a n/a
9/94 3 n/a 22 n/a n/a na
| 10/94 12 2 10 40 20 1 30
| 11/94 4 3 6 40 20 30
12/94 9 } 3 27 40 20 0
1798 " 4 16 40 20 24
| 2/95 | 6 4 10 40 20 24
3/95 9 5 25 40 20 0
4/95 §F 12 5 13 40 20 27
5/95 c4. Y 6§ 9 v 40 ¥ 20 g 27 |
6/95 7 6] 29 40 20 0
7795 4 G 25 1740 f 0
¢ Actual and Forecasted Demand vs, Time
40
35
— 30
] N
a 25 - 7N
) PR Iy "3 Addual Dermand
g 20 Fy . . B e o e
= I ’ L Y | -
2 | | ] | - Inventory
gy ’ > ’ A ‘ L
A 10 ' 1% | LL.
! ' ~
B ; 1 { h (i !
B A N ]I |
: by S S S S S :‘,’, S 8 8 A’ ‘J?, '#3
' - ) t "j :1 (.~J . « [} ~t
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)
FLUID, BRAKE (AUTOMOTIVE) NSN: 9150002319071 FREQUENCY OF ISSUE: 51

3 \
. »
{
! Inventory Parametors
i Date [ Actual Demand] Forecast | Inventory HL IL On Order
} | 7/94 ¥ 4 n/a _nfa n/a n/a ni/a
v _ 894 | 12 n/a 2N B n/a wa )
, 9/94 jp 7 __ha 33 i na n/a
| 10/ f§ 20 | 8 13 64 32 51 ]
| “U!E_)i__ 0 ] 9 i3 _;/4 37 )
1 LJ2ma 9 08 ) 35 66 33 0
| s § IR I 33 0 ,
i 2/95 14 ¥ 8 30 | 69 34 39
i _3/95 5 ] 9 15_*_1 73 37 _ 39 |
‘| 495 oy 03 Q10 ) 8 78 34 0
- NCICENN 9 49 3 g 3% _§ 0
”! _&em™s ¢ 14§ B 35 67 33 ]
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ADHEFSIVE, SILICONE RUBBER NSN: 8GH0001178510 FREQUENCY OF ISSHE; 62 ’

I
S |
: »
|
Al Inventory Paraimeters
i Date  fActual Demandj Forecast § Inventory HL - LL On Order
i 7/94 R n/a n/a n/a n‘a /a
| 8/94 8 n/a n/a n/a n/a n/a »
9/94 25 n/a 70 n/a n/a n/a
10094 11 17 59 136 68 77
; 11794 8 16 51 131 66§ 77
j 12/94 EC I ) 124 62 0
! 195§ 56 1 18 34 142 7 108
2/95 | 19 22 15 | 173 86 108 ’
‘ 3/95 19 21 104 | 171 85 0
| 495 14 21 90 169 85 0
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LUBE, SOLID KILLM NSN: 9150012602534 FREQUENCY OF [SSUE: 106 ’
1
b
w lnventory Parameters
Date  JActual Demand} For=cast § nventory HL LL On Order
A e 3 n/a n/a n/a nfa | n/a
8/94 25 n/a ia n/a n/a n/a »
_9/94 36 na 126 n/a n/ii n/a
_fo/e4 } 21 1 31 10§ 248 124 143
11/94 _164 )} 30 g 1 240 120 143
12/94 < T 110 299 150 189 |
1/95 10 ] a7 100 296§ 148 | 189 |
IEZE N I S M 256 275 137 o ] ’
%95 1 80 34 206 274 137 § 0O
4/95 32 F 3% g 14 286 _1’4§*H 0
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N
| |
| e | Actual and Forecasted Demand vs, Time ! »
t | |
) .
| ! |
i 290 |
: ! |
i : s - i :LZ.‘::T.:]Actu.lll)uln.unl‘ b
| 2 l _I ayeant
\ i ] |
o | - i [ AN 1 i"' = lvenloy
| ! g 150 . ] ——
| - R T S
i ! 5 - ;
i ! E ‘ ! T ™ o
o1 =] | ’ ]
; I i A I
i n 1 y
| ool g
[ , .
| oA RN,
_ { ' /14 U4 11404 10 K1) 1 s
|
Jl Time (months) '
i |
[
[
i
E
| )
"
|
f‘ PN P ool uy
: b b9




PETROLATUM, TECHNICAL NSN: 9150002500926 FREQUENCY OF ISSUFE: 122 o
”
v
L]
Inventory Parameaters
\ Nute  §Actual Demand§ Forecast § Inventory HL LL On Order
| | /794 15 n/a n/a n/a R n/a__ |
: 8/94 § 11 /a n/a n/a n/a wa L
9794 . 40 na 140 na n/a n/a
10/94 § 20 33 120 264 132 144
BRI 10 32 110 254 Q127 4 144
12/94 S5 F 30 3 249 236 118 0
_1es 1 27 238 217 108 0 |
285 ) 12 25 226§ 204 102 0 d
3795 17 )24 ) 209 |} 193 96 0
45 § 4 } 23 205 187 94 0
_ S5 § 24 21 181 172 86 0
JGes p o9} 22 72§ 1ra 81 0
7195 16 20 156 164 82 0 °
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PAINT, LAQUER, BLACK

NSN: 8010013316107

Inventory Parameters
Date  JActual Demand} Forecast § Inventory HL LL On Order
| T/ 2 n/a na n/a na n/a
8 48 n/a na n/a n/a n/a
/94 | 23 n/a 150 nfa n‘a n/a
| 10/94 | 39 36 111 288 144 177
11/94 72 36 39 290 145 177
12704 A1 40 178 318 189 0
195 37 40 138 320 160 182 |
2/95 34 40 104 317 158 182
3791 61 39 225 313 156 0
4/95 53 41 172 330 185 0
5/95 54 42 i18 340 170 222
695 @ 96 2N VI 175 222 |
S 122 322 391 195 145
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COMPOUND, CORROSION PREV NSN: 8030005468637 FREQUENCY OF ISSUE: 211

V4
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[ ]
i Inventory Parameters
i Nate Aclual Demand] Forecast § Inventory HL. LL On Order
! 7/94 137 n/a n/a n/a n/a n/a
% 8/94 146 n/a n/a n/a n/a n/a »
i 9/94 89 n/a 500 n/a n/a n/g
| 10/94 139 24 361 992 496 631
o 1104 § 110§ 126 | 251 1004 502 631
b j 12/94 101 124 781 8992 498 0
| 1795 | 148 122 633 973 487 0
; 295 & 181 124 452 994 497 542 ’
! 3/95 109 130 343 1040 520 542
| 495 | 80 128 805 1023 511 0
y 5/95 § 103 123 702 985 " 492 0|
: 6/95 | 89 121 613 969 484 0
\ 7795 69 118 544 943 471 0 )
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PAINT, S, TOPCOAT, GRAY NSN: BOT10013346963 FREGUENCY OQF INSUE: 278
~
o ¥ =
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Inventory Parameters ad
Dalte Actual Demand§ Forecast § Inventory HL LL On Order
7/94 72 n/a n/a n/a n‘a n/a
8/94 57 n/a n/a n/a n/a n/a 9
9/94 16 n/a 280 n/a n‘a n‘a
10/94 77 68 203 544 272 341
11/94 61 69 142 551 276 341
12/94 62 68 421 545 272 0
1/95 84 67 337 540 270 0
2/95 194 68 143 553 277 410 3
3/95 53 82 90 653 227 410 B
4/95 49 79 451 630 315 0]
5/95 78 76 373 606 303 0 |
6/95 74 76 299 608 304 | 309
| 7/95 71 76 228 607 303 309
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COMPOUND, CLEANING, MA12 NSN: 6850012350872 FREQUENCY OF ISSUE: 350 ® )
4
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Inventory Parameters
Date JActual Demand} Forecast | Inventory HL LL On Order
7194 57 n/a n/a n/a n/a n/a
i 8/94 86 n/a n/a w/a n/a n/a ™
L 9/94 85 n/a 310 n/a n/a n/a
10/94 93 76 203 608 304 405
11/94 76 78 127 622 311 405
f 12/94 63 78 469 620 310 0
; 1/85 77 76 382 609 304 0
2/95 80 75 312 609 305 0 »
3/95 74 77 238 612 306 374
4/95 49 76 189 610 305 374
5/95 67 74 496 589 294 0
. 6/95 66 73 430 583 292 0
o 7/95 102 72 328 578 289 0 »
® Actual and Forecasted Demand vs. Time » o -
| T
! 700 [
i !
. i 600
. | T ——
| .
! § 500 } 4 » ]
| 3 x N (o e e e L
g 400 A} I ~ { E=====3 Actual Demand
- 1 k) « RN orecast )
P g N ' = " inventory ""
" T 300 - '
. § | e N 1 HL ‘-
| g | I N l___,
5 . O 200 i 7 N ' w7 =Ll , . .‘
T | 10 | ¥ , | ,
| S LLIEET L ! |
- 0 l—M [ i
7 7194 9'Ya 11194 1/95 395 5/95 7/95 l
Time {months) | »
‘ ]
. DIN PDT 2001 57
12 2998 F-.i4

o
!
-
.
|
|




